Studies on morphine disposition: plasma concentrations of morphine and its metabolites in anesthetized middle-aged and elderly surgical patients.
The effects of aging on the disposition of morphine and its metabolites have been investigated in 10 middle-aged patients (36 to 55 years of age) undergoing lower abdominal or body surface surgery, and compared with 10 elderly patients (65 to 83 years of age) undergoing similar surgery. All patients received 10 mg morphine sulphate pentahydrate IV over 30 seconds as part of a balanced anesthetic technique. Peripheral venous blood samples were collected to 180 min, and plasma concentrations of morphine, morphine-3-glucuronide (M3G), and morphine-6-glucuronide (M6G) were assayed by differential radioimmunoassay. There were no differences between the two groups for morphine elimination half-life (middle-aged patients, 129 min; elderly patients, 162 min), mean residence time (154 and 207 min), and apparent volume of distribution at steady state (116 and 107 l). However, clearance was significantly greater in the younger patients (853 vs. 559 ml/min; p less than 0.02). The area under the curve (AUC0-180) for M3G and M6G were similar in the two patient groups, as were the peak metabolite concentrations and times to peak concentrations. M6G has been shown in both animals and humans to exert analgesic properties. Despite the reduced clearance of the parent drug, there was an unaltered AUC for M6G, presumed due to the greater decrease in glomerular filtration rate seen during anesthesia in the elderly patient. This phenomenon may result in enhanced analgesic efficacy from a given dose of morphine in the elderly patient.